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[0 0 3 7] -f >e-^>*£g&-rS|o]SStt, 

MOS-FET*?£fflV>Sc:£;#T-£, ««IU 
E8© I*)* aft tt S C £ A s T- £ 5 „ 

[0 0 3 8] 3>^>-9-tt, »»[5]S8©|*lXfct*Uct&tt 
S.ri:#T-£> £?Sfcfc2 5 0pF~2 4aF« U 
<, 2 5 0pF~l 2//F#<fc!)$?£b<, 2 5 0pF 
~6/iF*s||t<if*b^. 

[0 0 3 9] ±§3$gBJ§T-tt, M{c^'^lHl^i:3>7 r >-9- 

* s [Bissau* ins® a* zmmm&Ki m 

[0 0 4 0] ±g3#BBJ§-ett, ^n^mWih^^^y^ 

^ > * 5 3 ®E& tfSfttUB t n > 5 s > -9"© £ aS 

[ 0 0 4 1 ] SMlHlESfc^ 3 >7^>-9-£3£«-r Sfc^ 
M^(H«g*>e.©3 >^>tf 3fc*fli©fMfcRUWRfll«© 

gift $ txtz n > 7 s > y-ftrnm iesv/ ^ sis&fc *» *>s 

£?*b^„ 

[0 0 4 2] ±133599 T-tt> '>^^A^©®B§{b©^ 

[0 0 4 3] ±i3^B^T-tt, > tr-^>^^lHl^A J 
«*tt©±R£*Mrr**tg$*bTV*SCfc##* b 

^„ c©«fc-5fc*&f6£-f >tr-y>^^msst:^#-r 
%ztic&*) s ^xmufrbcDmm <0>j;U£i omA) 

<t t) ^^Hl»©iE1»'&i««©aEii*«i5»*SW-4 C i: A* 
[0 0 4 4] ±!2#P.8T-li, ««0SSIi> #*$g£i§tc 



(7) #182 003-252168 

ESs $§&©#* 8£i§rt©^iMtg££t-.5[5]g&, R 
=J >^>1t©^JI1§r£t^1-S^fg£«-f S|5]8§£;fr 
bT<^£Ci:AW*b^o 

[0 0 4 5] **®»Ctt,-*«#«£Ufci:S©ttiR 
Kj&b, ECUA>e>©{l*f£§ttT, Hifl&S©fcto£ 
£ * £ £ K>©»*f*J*i&t& A*tt-^ 
^fttos &©-?;& SAK ^ftJ^tcfc, ±i3bfca^ 

io li^4TB#(c*Jt§^14©(ni±> Slffl^f (W© 

[0 0 4 6] ±f3#BB^T-(±, MtC^g§^gBT-|6^Ufe 

[0 0 4 7] ±I3^T-tt, Stl^^crttn^^v 

*JB*»@BSttjR«lHlBrtfc:#aE-r* c £ Lv> 0 
[0 0 4 8] ±g3Ufc^l~^3©|?*#g!©&%B^T- 

*»&SBR-r*»»H:x 2*, 3*X(i4*W±(c1-S 

2**S^!f*bV^ 0 

[0049] tiikm&ttizfflmzti?. &mmt®i&m 

A £©»■&!& (ZPP) **»*LVa. ZPP(i!KL« 
30 $^^Tv^s^t* s S* bv>. 

[ o o 5 o ] ±ia Ltzm i ~~m 3 oMm^mcD&ftwiz 
-r*«iB**-rsiiBi N ffli$©^^*^ri:©iis«j# 

|gS#-rsielES©l¥^{i, Ti3©(0~(iii)©i:*5t)-r- 

o 

[0 0 5 1 3 (i)^%^§|{c*5Jt5^g§©l6^giJ© 

«h»©*afttto»*) *«eai-r4«i«ift*-r6iiiis 

40 ^X^§§A s IEmt#»;^-?,fc«)©S^©loi:UT> 
^^©fESfS^fc^MtCg^tt^^S^Ci: 

»«WBi:^l8fc©iat:ffi|»A«ifc*»^tH:, ^ 

mnm u 1 1 § &!k3k»m>x * o.to, s^s 

fl#£±£ D -T S i; ^M^^ b S C £ 

So ftmSLifim&VT^tz*). ©rfSbA^o-C^ 

Sfc5(ct,(B]fll©^-&* s ^bSCi:* s #^?>n?». c 

©fe«>v mittm&*Wi*ai-ztz&comm*m®\Eimiz 
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s. 

[0052] Hui3SB&$f5©#s?ir©tfc*nJii& b 

5>i>:i:>r&®* ;A.C.Munger#l 9 8 0*F7EtC r Pr 
ogress of International Pyrotechnic Senina©p 461 - 
478T-^«bt^S. ) tt, #©£:&») fife So SBgfcSB 

^^©JgMtfcffitf&^iS^Kfcfc, — J£©ffiiSt£tiiiL 
T#e£1-£>&g©ffl^##j£*3£ic;f£i&-r s&a&x 

^©ss±##st?ir<fc!)t>iss<&£. i^r, c©<td 

£JIl£tiT,©MJSi£8l Cr = ro (1+aAT) 3 £ 
#JfflLT$&?fcgP©i&K£5R#>T> ^J|-&£t&*D-r 5. «fc 

K±»£*>fc£f8&g&£afti £«tb;fc4:#©}£in;r £ 

aijsufe^, sssi® 1 o~i 5igommi*mhrz£ 

g ($g£&SB©igJ8tt 5 0~ 1 0 O'CmmizteZfiK z\ co 

mm.T-&&ikmtmx.2tit£^o ) ©*fiirtR£ifiij;£u 
ms& t c © j; o teMTzmm £ mm l t *>• < . 

[0 0 5 3] (ii)jfi»©^^^ri:©ISigiMSg 
-f Kffl «R!l®»ggffl) „ #— ^>ffl^©«*©*,©#|S 

n-eti©*«iHiss{c<i, aftjs^ ffii^s 2o©^gp,Bg ' 

mKX&Ztzib, M&5«?8#g3^£ftfc^fi)i©|Hm# 
^»4SXIiffi»4T siJT* & 5 & £ ^8£©[§] D £ 

^»fcfflitfca«. mc ( ®tejjssffl©t,©£ffij#jg 

fflfcbTlffljioT*iBBC9l'_t>ftltfc»^tt, ECU**. 

we*©;* r/t » ^©^t&tit^wse-y- ztxtztz, ■ 

[0 0 5 4] ioT, «R©:tf;**8£8ri:©«&J*Mt 
£&3|-f ££«>©tff*8©I3li£^ 3tf^«*8©H*i:T 

*S>a— ->U*-;*©S!v>*»g:g8T-££fc§) , xttVH 
S8B> WMWSSfcfciK #*$8£»©flM*B5fci3l* 

s mggmm t s c t wot $ n z „ 

[0 0 5 5] 8JIBI*S©#*»£Srfc<OMS'J«lgft*B 
S3 ^«^S©li^5:T^«ci3git--5w so 
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[0 0 5 6] (iu)3>5 s S'-y-(0^J|-&fttt»-r*«M6 

3>5*>tf©as«^©iM*tt» (*fflw*«*) ©eiig 
rasas? *>£**5. 

[ 0 0 5 7 ] *MCKfm 3>T>y\£fti&mzm>) 
a, s&bb («n©aiEi#) t*v^TttR«*tW9i-rs 

ftW-«J»ftflfcBt'*««*ffi»UT*<ci:k:J;»)x S 

[ 0 0,5 8 ] ±ia ufe^ 1 ~m 3 ©#?&#©©&#p.8ic 
[0059] m^imm^^-^-t^mmizit^ 

It ©gi c % 5 ^ ^ X) As^^t^ 

&!k&micmffi.&m.txz>z£&mit?2>&otet>(D, m 

[0 0 6 0] ±EUfc»l~»3©jWft*a©ftfSfl8K: 

* (t 5 t&mm->mmm<DUM\zK<D t a *) x- & z . 

[0 0 6 1] COtt«|U&XjMll8ltt, Tg25£ ( I ) : 
i (t) = (Vo/R) x e t/CR (I) 
(5£cK vottz/V^V-y-^SSEE (V) , RttdlgSffi 
fit (fi) % Ctt3>^>^gS (//F) , t(iB§H (// 

sec) , mmm (a> s^r. ) x-mzn&mmmz 
z=M&^tiBmz&Wktzmmz&-?z>t><Dx-$>2><, 

MJCi>^^A^:tti©fSBSfb©^A^, Bulffl5S«^ 
A5^«i(lEStt*«IllSSl*l fci&tt i i: g 

[0 0 6 2] (4) fte©«?j*#ia 
UI5RIB3 3(c(^S^H^(i N ±KHOH©flb©»ife*«tU 
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[0 0 6 3] H{cif*«3 4(c^s«BJtt, xxmttin 
*mtZ>>^i»if[H^ ffi»£J;oT^i!rr5±g3© 

muster* v tr fc&sgs-e-s frttxDM&jJx 

■tZ>XXft&mti l l&®$1xtz 1 Xtt 2W±CD«8j»36fcft 
^T-JRgbT&S^TVW^ffl 
^bTHuf3;tf;*2B£S£f£i!>3#i.«j^>1t, huI3# 

t & ^ tt a. 7- ; t v ^ -> * y A £ ig -f 3 . 
[0 0 6 4] 

[$BBJ3©HBE©jfc<i] ^^©^Tnyy^^Att, 

<D{>?m<Dmn&mz&m-t2>t><Dx-$>&o «t> ±§3b 

[0 0 6 5] *ftW&mmistz^7^v?i<-XT&\±, 

01 £^h:}3»>, ECU£&j®1-£ 2 #©]»#, ^-f-^ 
A>£>&£M;*|H]i&|l 0, 1 1 £{£fflbTV>£o E CU ao 
lis 0^bTv\&v>Sj® (»M©^^^ ) 

tt, fi*©#;*$8£gg oa*t§) rhfc^^vtt-asga 

S (BP*>'«S) ©*>©T&0#, 01 lT-^bfcSe*© 
siTVS V 71<X =r A £;fctt £>M 3» * T S> 7*m £ ft 5 3 > 
7 r >^li, M'Vr'J- i:ECU^©'J- K^-f +•»?)&© 30 
P&Ktt, l^T?£T©:tf;X»£8&fiato3*S<BB 

[0 06 6] M7iS10, 1 1 fc, *j^F*3tSl»)Mlt 
©^MSfctt, 2* (Xttii^K.fc'J 3*W±) © 
[0 0 6 7] El 1 f^ti7/^>yy->^fAtf, HAT- 

0^bfc*^-;u^-;*i*]©#;*$8£i§i:bTtt, 40 
4c8©S£*&bT, 02, 03C^-f &©£ffl^5ci; 
VX-g&o El 2 tt, 1 o©> > iOi/SJ A§§ 

2 1) <D*®:Jj\fi^(DmffimT-&r). 0 3tt, 
2^fflra7M 0SA83 1,3 2) ©#g#r°)^© 

[0 0 6 8] -> > ^OHJT-tt, j£A8 21C2* (Xtt 
®-&lc«t t) 3*W±) ©t:> 2 1 a, 2 1 b* s i8:tt£ft 
T*!^ 3*;!'^2 5S^iT, M7ID810, lit 

[0 0 6 9] T^^l/^ftt, j£*!§3 1£2# (Xtt so 
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•6fcJ:»> 3*tl±) ©K>3 1 a, 3 1b#§8:tte> 
*l, ^§§3 2^2* (Xtti§-&fcJ:!) 3#tl±) ©£ 

>32a, 3 2 b#aatte>*vtii»K 

3 5, 3 6^^-U-C, M*le]iS!|10, llfcgEJ^ft 

•So 

[0 0 7 0] 0 2, 0 3T-^-f#*#6£§§'P, J&A82 
1, MS3 1, 3 2tbTtt, fi&Rtt, 04, 05f 
^bfe*)©SfflV^Ci:^T-^S<, 04, 05tt,&*8 

<Dimmmmmx&*), 1, ^§§3 1,32 

tt|sJ-«jg©fc©£ffl^£Ci:#T-t5£:», tlTj^M 
8 2 1 hbT^-rs. 
[0 0 7 1] i4Cf>tM2 lT-tt, #77^^ 

(CT^.tt, ZPP) tfftigjSftTfc*), TSJC 

tt, 3>7 ; >-9-svms^s6&^-rsfcto©«$a* s §3 
««0gSi:, ^fftgusv^v^v-y-fctt, fn-e^2* 

©ag(*£<fct>Jg^;*ft, MfcSt«t!S&tt, #{*£^b"C 
bT>2 1a, 2 1 bi;gM%2ftTV>3. 
[0 0 7 2] 05{C^^-^§§2 lT-tt, jtf9*'vy* r 

&M-tztztt)<D\ijm± i &m2titzmm®$8£ft$m&®> 

[0073] 04, 05©^8rttia:tte.nfc3>7 ; 
>-y-^^«@KS4Sffl;e$ixfcatstt, 06~0 9©«i 

JftHTf^fWIJtK-r SCh^T'^S, 06, 07tt, 9S 
fSvaJ*5 1o©*,©T-, 0 8, E9I^Mtf2-3©t,© 

ft*J, 01Ott, 0 6~0 9{C^bfe^^S 
E, rVffrmtl. 3ES«JE©/Vl/^^£^bfc*© 

[0 0 7 4] 0 6~0 9T-tt, SIS±t, nv^-y-i; 

m5(H]ss$^fc:M«iEiss* j i9:g^n, /txEsai 0, 

1 ia>£3>7 ; >-9-fcM35fcS[H]B8£'f >hT— ^>^^ 
t^(HlESA J a9:tt hi ^ 3 0 6 , 0 8 T'tt, 1 
0, 1 lt3>f>1ti:©Plt:, ra@S10, 11* 

SS§S»5tbi«ii!t«iSi: >7 J >-9-{cSS-r^tlS:^o 

^(HimiO, 1 l*?.SiSilfllSS^iST3>7 ; >-9-tSS 
3f£SlHlSS^ aStt 6 v > 3 . 

[0 0 7 5] 07, 09Ttt, M^EISIIO, llt3 
>7 : >-y-i:©ratc, M^IhI^I 0, 1 1 A^©3 
■^^^©m^tFmStf^g©^, ^8!tm8ii£SJiibig 

tt?>*XT*55, -f >hT-y>^[HlSStt, ;Ulil0 ( 
1 l*^^giil5ISg$:«iT=i>7 : >-9-{cM55E®|5]S§ti9; 
tte>*XTV>.5. 
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[0 0 7 6] 06~09T-tt> &m<cfoK-zmmmi.m 
gauss ( ' r mz&m&j t Lxm&r-mm) -r^ 

[ o o 7 7 ] 0 6 ~0 9 x-tt, aukmtHm4>&m0& 
g&mmzmm b*>t, j&*s§©#i!>i$£{;i:«3SE© 

3 > ^ > it c s« $ n tzmm&&m& fc ««« 2 

^. 10 

[0 07 8] EI8, 09m 2o©#6?&g|5#, lo© 
&ft«bTV*5. 

[0 0 7 9] 03©<fc-5£#;*#8£ig#2o©j&;*g§3 

*»)©fl;i&^##;t£>*l.5#, 08, 09©;£Uk§S© 20 
««H8Sttt, E CU*>£>©fy§33MD©ti4fl*|gtc/fo 

bx, 2o©sg^£^?&T-#£j:5&mig* s §2i!*£tt 

T^S. 03£^b&#;*$g£§§©j±bk§§3 1, 3 2 

[0 0 8 0] 06~B9fcSiti8i±O3>r>t, -Y 

2 1a, 2 1 b£tf-LT^.X[e]|gl 0, 1 1 tteffiZti 

[0 0 8 1] J^mmi 0, 1 1 ft SS^S ao 

o^/^^^^J^ig) fciD^S^HiWjSft* MC 
U (Micro Computer Unit) l£)££>tlfz'&, MCUA> 
ftttfWflHML (MUHMfftiR. 2BSfcg|5©HPTiSgf&*Dtif 

[0 08 2] MCUii^gPtS^t-SHfSrattt, 

[o o 8 3] &.f&mt&!kmizmi,T}5*), n>^>-y- 

©**>£©«ifit©ttt*&KJ;9aSS&bT, 

[0 0 8 4] &CC, 01~09{C«fc!), ##8EU§&jgfflb 
i TV t >y ^ i, 7, v- A CO m\t £ O V > T U£ BJ§ -T 5 o 
[0 0 8 5] *Pi#a«©*tTttJBtf**fc*Ktt, M 
Xlel^l 0, 1 ECUfr 
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mm, RVMxft&&<m£>&m*mm&z-$;A,iz&. 
*g*M£&bTus*^?*»©tfc»tit*a (ss^hs, mm 
f%^M^ffim<Dim*xxm&&zmmwmi!itztz 

fctKtt, ^7VW^->X^Afcai8bT{tl!rf&S£ 

[0 0 8 6] ife, B^a^&jS^g©:^^-^© 
?£m*>&£;h.£o d©£:£, m,Mfr£>^7>\2tf&l 0, 1 
1 Sr^-UT«$&$ni.S^tt 1 OmASSfS!), 

So Mantel 0, 1 1 A>e>it}g:^>7 ^ >-9- 

fc:«lSt£{t«Sbfc^:tfci:, Sifi©^#:i>:r>-tr©3E 
S£<5gffl£ftSCi:tcfc»3, ±i3bfc&8S!6a%9-tc:#e 

SfcftffiS* (pF^--^-) -r***fij!S«f« (//F 
^— ) ©3 >7 ? >-9-£5fcS-r3di;#T-£5eDT*, 

mtmz<mwfmMmzft,mz-&2>tzMzmmt<txz>o 

[0 0 8 7 ] ^7^yyi/X^A%mW.VtzmmfiW$l 
bfci:g, ®£1&^>1^£©tf^#ECU{cj£t> 

n, Ecu*>e,©iiii, /^mmo, iis^t, 
tis. it, Mcufrt.^^ ^^[njgscDgara&f&^-r 

[0 0 8 8] y^ElSgtt, MCU<t?)fi?iJ^«^ff^ 
1 0 O^secCOS^VV^^D^^nfe^^Si:, 1 0 
O^secfa^-f ly^S^b, 3>7 ; >^*e.©Sffi$:<i 
1 0 0 /zsecOyVl/Xi: bTja^CD^gBtMT*)© 

T-fc£o c©^>r ^^usstt, it^c;^^, m 

OS-FET, ;W#-7 h^>^X^4^'f <^^|5]K 
i: bT^fflbfci:§©.t-5{Cs X'f -y^UBStcSSit ($<J 

^Sr-T?.. -©«fc^tcbt, §f^©B#ra*l (20-50 

S©»^^;u^r-tc«tt)^g|5*s#6^?n, jjWcJKft 

[0 0 8 9] Z(D±ot!i^7ny7i,Z. : TJ±m&'Xm 

m^fi (»^^.;b^-S) ^^'>^nsci:ic*?), 
-'N'-y^T'V7"mi)gffl3>7 : >-t'-©^fi (EP*,ii) 4,/Jx 
^<T-?, ECU@f*S:/jN$ <T-t-S. C©fe», ^7 



(11) 
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m * y*/7,f A£#©fis£as'j>£ -s c t wx- § s . 

[0 0 9 0] r&km&mikm&lCJ: »K 02, 03©# 
^^Igt^oltSG^, BtcO:ia2k:*3ltS^^rt 
©#X$e£JW, Xti0 3{c:fcl;>-£>Sfil&S&g|*l©Slil# 

*&£s<j i:fg 2 mrngfiKom 2 #*&£#j#s*8!u& t 

4"-* 1*1 tc i:»tciRg^ ^fcgfc 

5S?-tfSo 03fc*5ttS#;*3g£ggT-fcJ:, j&*iS3 1, 

[0 0 9 1] i7;\ - >ymrAB:, 0 1 £tjs?-&© 
T\ 02, H3C*1-J.7»/<y^fflitf^«^Sfcx.7'^ 

9, 1 -3 3 4 5 1 7^«CD©m®^0 0 9 

6~0 1 0 2lCM{*^)(CgB«J^n, Jg£01 7T*/T;;*ft 

[0 0 9 2] ^^©JiTV^^^^AffljSikii&V 

^y-h^bfflY>7l/-^, ^i— >;^A 

§§, H5i3^StCaS;Mt-5»«[ls]SSi:LT®fflT*t-l>o 
[0 0 9 3] 
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So 

[0a©fSiii&a&Bj3] 

[01] ^mm^mm^ti^TJ^y^^7.7-Aco-i * 
[02] *ftw%mmLtz^7f*v7i'X : r&T-m^ 

0&*t§#lo©*>©) ©#g^[pi^©»r 



[03] if.^m^mm^t^Tn^ir^^Kxm^ 



[04] &&BM*mmLtz^T^y?i'Z7-2>x-m^ 

[06] *3i^£®fflUfc^TMy^*7 1 A'T-fflV-> 

[07] *#PJ£®/BLfc^T^yy">;*^ATfflt'> 
5j&*8§©8fc§;0o 

[08] *^6B^^iSfflUfc^T/N*5'^'>^7 1 AT-fflV> 
£;&ikil©«fc3:0„ 

[09] *^6BS$:iifflbfe^T/^^y'>X7 1 AT-fflV^ 
*^S©«fc§:0. 

[010] 0 5~0 9T?^-T>'^«S, T^fJUiii 

[011] ^©x7^-y^yXrAO-f^-m 
[012] ^©^T/W^^AT-ffl^TV^^ 
*g§©iKtl0rffi0o 

io, ii Hxwim 



[01] 





(12) 
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ime] 




tH7] 




(14) 
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[128] 




[H9] 




